The positron lifetime measurements have been performed as a function of temperature for liquid methane and propane and as a function of magnetic field for liquid argon. The long o-Ps lifetime, high o-Ps intensity, and a strong temperature dependence of these values are observed, and interpreted as being due to the Ps localization in the bubble state. The bubble size and surface tension are evaluated using bubble model and o-Ps lifetime. The chemical reaction of Ps atom with oxygen impurities was studied. The reaction rate K, and its temperature behavior in liquid methane and propane were obtained. The results of magnetic field experiments in both pure and oxygen-added liquid argon show that the lifetime of o-Ps with magnetic quantum number m=O state decreases basically according to the normal Zeeman effect.
I. Introduction
In recent years, there has been a growing interest in the study of the behavior of Positronium (Ps), the bound state of a positron and an electron, in liquid system"". The Ps atom is found to be localized in a microscopic cavity, called a Ps bubble state. The bubble model was fist suggested by erre ell'^' to explain an unexpectedly long o-Ps lifetime in liquid helium. The bubble radius was determined by a balance between the outward pressure caused by the Ps zero-point motion and the shrinking forces due to surface tension and external pressure. In the presence of a chemically reactive species, the o-Ps lifetime is significantly reduced by a process called chemical quenching-The strength of chemical quenching depends on the chemical and physical properties of the molecules. The application of static magnetic field causes a mixing of p-Ps and the o-Ps with m=O states and changes their annihilation parameters. Along this line of work, the liquid Ar is a special system. In absence of magnetic field, the p-Ps intensity measured by ACAR is not equal to 113 of o-Ps intensity existing reported by positron lifetime experiments ['] . This discrepancy remains unresolved for many years. For magnetic quenching experiments, the ACAR results show an unexpected small increase of the narrow componentr4'. In this paper, we report the results of positron lifetime measurements in high purity liquid C&, C;H, and Ar to study the Ps bubble state, chemical reaction, and magnetic quenching.
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Experiments
The research grade gas (CH,, GH, or Ar) was first passed through a purifier to reduce oxygen and other impurities to less than 1 ppm and then condensed to solid ( CH, and GH, ) or liquid ( Ar ) in a sample cell made of aluminum which was mounted on a cool head of closed-cycle He refrigerator with a temperature control better than + 0.1K over a range from 10 to 300 K. For oxygen quenching experiments, the oxygen and pure gas were first mixed in the gas line and then condensed . A =~a positron source, which sealed between two thin A1 foils (6pm) was used in the liquid experiments. The positron lifetime measurements were performed using conventional fast-fast coincident system. For magnetic quenching, the scintillators and magnetically shield photomultiplier were separated by lucite light pipes (18 inch) in order to eliminate the effect of magnetic field. The time resolution of the system was 280 ps for temperature experiments and 400 ps for magnetic quenching.
We measured the positron lifetime spectra as a function of temperature for liquid CH, and GH,, and as a function of magnetic field ranging from 0 to 2.0 T for liquid Ar. The lifetime spectra were analyzed using the PATFIT computer programp'. In absence of magnetic field, three lifetime components were resolved, and the T~,$,G are assigned to p-Ps, positron and o-Ps annihilation ,respectively. For liquid Ar, in the presence of magnetic field, the spectra were analyzed by four components by constraining the longest lifetime z,% of liquid Ar at zero field due to the annihilation of o-Ps with m=f l and IJI,=lR according to the population of ground states of o-Ps. A source correction was made in data analysis.
Results and Discussions

Ps-bubble State
Positron lifetime measurement has been provided a wealth of useful information concerning bubble formation in high purity liquid. A sharp transition from solid to liquid was observed[61, i.e., from 2.3 to 4.8 ns, 1.2 to 2.9 ns and 2.4 to 5.0 ns for high purity liquid CH,, (;Ha and Ar, respectively. The results indicated that the annihilation sites of Ps in liquid are different from that in solid. The Ps is believed to localized in bubble state which is a result of strong exchange repulsion between the electron of Ps and the tightly bound electron in the medium.
The temperature dependencies of o-Ps lifetime and intensity of liquid CH, and GH, were shown by solid cycles in Fig.1-2 , and Fig.3-4 , respectively. From Fig.1 and Fig.3 , the o-Ps lifetimes increase with the increasing temperature, i.e. from 4.8 to 6.4 ns for CH, and from 2.9 to 3.8 ns for GH,.
However, the variations of o-Ps intensities shown in Fig.2 Finally, we have measured positron lifetime spectra in liquid Ar at 86 K and solid Ar at 60 K. In solid Ar, we obsemed a I, of 8.77% with a 5=2.38 ns, which agree with the existing reported results [7, 8] . However, in liquid Ar, we observed a large value of 13=24.48%, which agrees with the estimated value of 13=22 2 4% by ACAR measurementt", while the existing lifetime results show only in the order of 10%. The large difference of o-Ps intensity between the present work and the existing results is thought due to the presence of impurity in the Ar sample. 
